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Amendments to the Claims: 

This listing of the claims will replace all prior versions, and listings of claims in the 
application: 

l.istii^g of Claims: 



1 , (currently amended) A digital camera for capturing an image of a 
scene, said digital camera comprising: 

a capture section for capturing an image and producing image data; 

an electronic processing section for processing the image data to 
determine the presence of one or more faces in the sc e n e image : 

face data means associated with the processing section for generating 
face data corresponding to attributes at least one attribute of at least one of the faces in 
the image; 

a storage medium for storing the image data; and 

recording means associated with the processing section for recording the 
face data with the image data on the storage medium; 

wherein the electronic processing section utilizes a face detection 
algorithm having a first component and a second component: 

the first component comprising a pre-screening pattern recognizer that 
searches for image windows likely to contain faces, the first component having a first 
rate of false positives and determining a plurality of face candidates: 

the second component comprising a posterior probability function 
classifier, the second component having a second rate of false positives lower than the 
first rate of false positives, and processing the plurality of face candidates to determine 
the presence of the one or more faces in the image . 

2. (original) The digital camera as claimed in claim 1 wherein the face 
data corresponds to at least one of the location, orientation, scale and pose of at least 
one of the faces in the image. 
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3. (original) The digital camera as claimed in claim 1 wherein the 
electronic processing section further provides an indication that one or more faces have 
been detected. 

4. (original) The digital camera as claimed in claim 3 further 
comprising a framing device for framing the image, and wherein the electronic 
processing section provides an indication in the framing device identifying the one or 
more faces that have been detected. 

5. (original) The digital camera as claimed in claim 4 wherein the 
framing device is either an optical viewfinder that images the scene or an electronic 
display device that reproduces the image data. 

6. (original) The digital camera as claimed in claim 1 wherein the 
recording means records the captured image data in the storage medium in digital 
folders dedicated to images with a particular number of faces in the scenes. 

7. (original) The digital camera as claimed in claim 1 wherein the 
electronic processing section further includes a face recognition algorithm and a data 
base of known faces for generating facial identities, and wherein the recording means 
labels one or more images in the storage medium with the facial identities of known 
faces. 

8. (original) The digital camera as claimed in claim 1 wherein the 
capture section further includes an exposure control section responsive to the presence 
of one or more faces for optimally exposing the image for at least one of the faces in the 
scene. 

9. (original) The digital camera as claimed in claim 8 wherein the 
exposure control section optimally exposes the image for either the preponderance of 
faces in the scene or the largest face in the scene. 



1 0. (original) The digital camera as claimed in claim 8 wherein the 
capture section further includes a flash unit, and wherein the electronic processing 
section controls activation of the flash unit in order to optimize exposure for at least one 
of the faces in the scene. 

1 1 . (currently amended) A digital camera for capturing an image of a 
scene, said digital camera comprising: 

a capture section for capturing an image and producing image data; 

an electronic processing section for processing the image data to 
determine the presence of one or more faces in the scene; 

face data means associated with the processing section for generating 
face data corresponding to at least one of th e location, orientation, scale and pose 
attribute of at least one of the faces in the image; 

a composition algorithm associated with the processing section for 
processing the face data arid generating composition suggestions for a user of the digital 
camera in response to the processed face data : and 

a display device for displaying the composition suggestions to the user. 

12. (original) A digital camera as claimed in claim 1 1 wherein the 
composition suggestions include at least one of (a) an indication that a main subject is 
too small in the image, (b) an indication that following the law of thirds will lead to a 
more pleasing composition, (c) an indication that one or faces have been cut off in the 
image, and (c) an indication that a horizontal alignment of subjects should be avoided 
in the image. 

13. (original) A digital camera for capturing an image of a scene, said 
digital camera comprising: 

a capture section for capturing an image and producing image data; 
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an electronic processing section for processing the image data to 
determine the presence of one or more faces in the scene and generating face data 
therefrom; 

an orientation algorithm associated with the processing section for 
generating orientation data indicating orientation of the image based on the orientation 
of at least one of the faces in the image; 

a storage medium for storing the image data; and 

recording means associated with the processing section for recording the 
orientation data with the image data on the storage medium. 

14. (cancelled) 

15. (cancelled) 

16. (currently amended) A digital camera for capturing an image of a 
scene and producing image data, said digital camera comprising: 

an algorithm memory storing an algorithm for determining the presence 
of one or more faces in the image , said algorithm comprised of a first component that 
pr e scr ee ns th e imag e data to find on e or more face candidat e regions of the imag e bas e d 
on a comparison botwoon facial shape models and facial probabilities aosignod to image 
pixels within the region; and a second component that operates on the face candidate 
regions from the first component using a pattern matching technique to examine each 
fac e candidat e r e gion of th e imag e and thereby confirm a facial presence in th e r e gion ; 
and 

an electronic processing section for processing the image data together 
with the algorithm for determining the presence of one or more faces in the scene 
image; 

the first component of the algorithm comprising a pre-screening pattern 
recognizer that searches for image windows likely to contain faces, the first component 
having a first rate of false positives and determining a plurality of face candidates: 
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the second component of the algorithm comprising a posterior 
probabiUtv function classifier, the second component having a second rate of false 
positives lower than the first rate of false positives, and processing the plurality of face 
candidates to determine the presence of the one or more faces in the image . 

17. (currently amended) A digital camera for capturing an image of a 
scene and producing image data, said digital camera comprising: 

an algorithm memory storing an algorithm for determining the presence 
of one or more faces in the image , said algorithm comprised of a first component that 
proscrocns the imago data to find one or moro face candidate regions of the imag e bas e d 
on a comparison between facial shape models and facial probabilities assigned to image 
pix e ls within the region; and a second component that operates on the face candidate 
regions from th e first component using a pattern matching technique to examine each 
face candidate r e gion of the imago and thereby confirm a facial pr e sence in th e r e gion ; 

an electronic processing section for processing the image data together 
with the algorithm for determining the presence of one or more faces in the scone 
image, said processing section generating processed image data and face data 
corresponding to at least one of the location, orientation, scale and pose of at least one 
of the faces in the image; 

a storage medium; and 

an interface for transferring the processed image data and the face data to 
the storage medium whereby the face data is stored with the processed image data on 
the storage medium^ 

the first component of the algorithm comprising a pre-screening pattern 
recognizer that searches for image windows likelv to contain faces, the first component 
having a first rate of false positives and determining a plurality of face candidates: 

the second component of the algorithm comprising a posterior 
probability fiinction classifier, the second component having a second rate of false 
positives lower than the first rate of false positives, and processing the plurality of face 
candidates to determine the presence of the one or more faces in the image . 
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18. (currently amended) A digital camera for capturing an image of a 
scene, said digital camera comprising: 

an image capture section for capturing an image with an image sensor 
and producing image data; 

an algorithm memory storing an algorithm for determining the presence 
of one or more faces in the image , said algorithm comprised of a first component that 
proscroons the irhag e data to find on e or moro faco candidat e regions of the image bas e d 
on a comparison botwoon facial ohapo models and facial probabiliti e s assigned to imago 
pixels within the region; and a second component that operates on the face candidate 
regions from the first component using a patt e rn matching t e chniqu e to e xamine each 
fac e candidate region of the imago and thereby confirm a facial prosonco in the r e gion ; 
and 

an electronic processing section for processing the image data together 
with the algorithm for determining the presence of one or more faces in the scene image 
and controlling the capture of images by the capture section as a Sanction of the 
presence of faces in the image; 

the first component of the algorithm comprising a pre-screening pattern 
recognizer that searches for image windows likely to contain faces, the first component 
having a first rate of false positives and determining a plurality of face candidates; 

the second component of the algorithm comprising a posterior 
probability function classifier, the second component having a second rate of false 
positives lower than the first rate of false positives, and processing the plurality of face 
candidates to determine the presence of the one or more faces in the image . 

19. (original) The camera as claimed in claim 18 wherein the electronic 
processing section controls the exposure of the image in relation to the presence of 
faces in the image, 

20. (original) The camera as claimed in claim 18 wherein the electronic 
processing section controls the focus of the image in relation to the presence of faces in 
the image. 
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21 . (original) The camera as claimed in claim 18 wherein the electronic 
processing section controls the illumination of the image in relation to the presence of 
faces in the image. 

22. (currently amended) A digital camera for capturing an image of a 
scene and producing image data, said digital camera comprising: 

an algorithm memory storing an algorithm for determining the presence 
of one or more faces in the image , said algorithm comprised of a first component ^thftt 
preacr ee no the imago data to find one or moro face candidate regions of the imago basod 
on a comparison botwoon facial ghapo modols and facial probabiliti e s aooignod to image 
pix e ls within tho region; and a second component that operates on the face candidat e 
r e gions from the first component using a patt e rn matching t e chnique to examine each 
face candidate region of tho imag e and thereby confirm a facial prcscnco in the region ; 
and 

an electronic processing section for processing the image data together 
with the algorithm for determining the presence of one or more faces in the scone image 
in order to produce processed image data that relates to the presence of faces in the 
images 

the first component of the algorithm determining a plurality of face 
candidates utilizing a pattern matching technique that identifies image windows likely 
to contain faces based on color and shape information: 

the second component of the algorithm processing the plurality of face 
candidates using a maximum a posteriori classifier to determine the presence of the one 
or more faces in the image . 

23. (original) The camera as claimed in claim 22 wherein the electronic 
processing section is responsive to the location of faces in the image in order to produce 
processed image data that is color balanced for the faces in the image. 
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24. (original) The camera as claimed in claim 22 wherein the electronic 
processing section is responsive to the location of faces in the image in order to produce 
processed image data that is corrected for red eye in the faces in the image. 

25. (original) The camera as claimed in claim 22 further including a 
display device and wherein the electronic processing section is responsive to the 
location of faces in the image in order to produce processed data that is applied to the 
display device to identify the location of faces in image data displayed on the display 
device. 

26. (original) The camera as claimed in claim 22 wherein the electronic 
processing section is responsive to the location of faces in the image in order to produce 
processed data that provides composition aids to a photographer using the camera. 

27. (original) A digital camera for capturing an image of a scene and 
producing image data, said digital camera comprising: 

an algorithm memory storing a face detection algorithm for determining 
the presence of one or more faces in the image data and a composition algorithm for 
suggesting composition adjustments based on certain predetermined composition 
principles; and 

an electronic processing section for processing the image data together 
with the algorithms for determining the presence of one or more faces in the scene and 
their relation to certain predetermined composition principles, said processing section 
generating face data corresponding to at least one of the location, orientation, scale and 
pose of at least one of the faces in the image and composition suggestions 
corresponding to deviation of the face data from the predetermined composition 
principles. 



28. (original) The camera as claimed in claim 27 wherein the 
predetermined composition principle is location of the faces in relation to a rule of 
thirds. 
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29. (original) The camera as claimed in claim 27 wherein the 
predetermined composition principle is the size of the faces in relation to the overall 
image. 

30. (original) The camera as claimed in claim 27 wherein the 
predetermined composition principle is location of the faces so as to prevent occlusion 
by edges of the frame. 

31. (original) The camera as claimed in claim 27 wherein the 
predetermined composition principle is variety in location of the faces with respect to a 
common line. 

32. (original) A hybrid camera for capturing an image of a scene on 
both an electronic medium and a film medium having a magnetic layer, said hybrid 
camera comprising: 

an image capture section for capturing an image with an image sensor 
and producing image data; 

means for capturing the image on the film medium; 

an electronic processing section for processing the image data to 
determine the presence of one or more faces in the scene; 

face data means associated with the electronic processing section for 
generating face data corresponding to at least one of the location, scale and pose of at 
least one of the faces in the image; and 

means for writing the face jdatajDn the jnagnetic layer of the film 

medium. 



comprising: 



33. (original) The hybrid camera as claimed in claim 32 further 
a storage medium for storing the image data; and 
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recording means associated with the processing section for recording the 
face data with the image data on the storage medium. 

34. (original) The hybrid camera as claimed in claim 32 wherein the 
electronic processing section provides an indication that one or more faces have been 
detected. 

35. (original) The hybrid camera as claimed in claim 34 further 
comprising a framing device for framing the image, and wherein the electronic 
processing section provides an indication in the framing device identifying the one or 
more faces that have been detected. 

36. (original) The hybrid camera as claimed in claim 32 wherein the 
electronic processing section further includes a face recognition algorithm and a data 
base of known faces for generating facial identities, and wherein the recording means 
records the facial identities of known faces on the magnetic layer of the film medium. 

37. (original) The hybrid camera as claimed in claim 32 further 

including: 

orientation data means associated with the electronic processing section 
for generating orientation data indicating orientation of the image based on the 
orientation of at least one of the faces in the image; 

and wherein said recording means associated with the processing section 
records the orientation data on the magnetic layer of the film medium. 



38. (original) The hybrid camera as claimed in claim 32 further 
comprising an exposure control section responsive to the presence of one or more faces 
for optimally exposing the film medium for at least one of the faces in the scene. 
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39. (original) The hybrid camera as claimed in claim 38 further 
comprising a flash unit, and wherein the exposure control section controls activation of 
the flash unit in order to optimize exposure for at least one of the faces in the scene. 

40. (original) A hybrid camera for capturing an image of a scene on an 
electronic medium and on a film medium, said hybrid camera comprising: 

an image capture section for capturing an image with an image sensor 
and producing image data; 

means for capturing the image on a film medium; 

an electronic processing section for processing the image data to 
determine the presence of one or more faces in the scene; 

face data means associated with the processing section for generating 
face data corresponding to at least one of the location, orientation, scale and pose of at 
least one of the faces in the image; 

composition means associated with the processing section for generating 
composition suggestions for a user of the hybrid camera; and 

a display device for displaying the composition suggestions to the user. 

41 . (original) A hybrid camera as claimed in claim 40 wherein the 
composition indicating aids include at least one of (a) an indication that a main subject 
is too small in the image, (b) an indication that following the law of thirds will lead to a 
more pleasing composition, (c) an indication that one or faces have been cut off in the 
image, and (c) an indication that a horizontal alignment of subjects should be avoided 
in the image. 

42. (original) A hybrid camera for capturing an image of a scene on an 
electronic medium and on a film medium, said hybrid camera comprising: 

an image capture section for capturing an image with an image sensor 
and producing image data; 

means for capturing an image and producing image data; 
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an electronic processing section for processing the image data to 
determine the presence of one or more faces in the scene; 

red eye detection means associated with the processing section for 
generating red eye signals indicating the presence of red eye in one or more of the faces; 
and 

a display device responsive to the red eye signals for displaying a red eye 
warning to a user of the hybrid camera that another image should be captured. 

43. (currently amended) A method for determining the presence of a 
face from image data, said method comprising the steps of: 

(a) prescreening the image data with a first algorithm to find one or 
mor e fac e candidate regions of tho imag e bas e d on a comporiaon b e tw ee n facial shap e 
models and facial probabiliti e s assign e d to imago pixels within the regio n , the first 
algorithm determining a plurality of face candidates utilizing a pattern matching 
technique that identifies image windows likely to contain faces based on color and 
shape information : and 

(b) operating on the face candidat e regions candidates with a second 
algorithm using a pattom matching t e chnique to represent e ach fac e candidat e region of 
th e image and thereby confirm a facial presenc e in th e region, whereby tho combination 
of those algorithms provides high e r performanc e in t e rms of detection levels than cither 
algorithm individuall y , the second algorithm processing the face candidates using a 
maximum a posteriori classifier to determine the presence of the face . 

44. (original) The method as claimed in claim 43 wherein the first 
algorithm operates more rapidly than the second algorithm. 

45. (original) The method as claimed in claim 43 wherein the first 
algorithm is substantially based on an algorithm denoted herein as the Wu algorithm 
and the second algorithm is substantially based on an algorithm denoted herein as the 
Schneiderman algorithm. 




-14- 

46. (currently amended) A computer program product for determining 
the presence of a face comprising: a computer readable storage medium having a 
computer program stored thereon for performing the steps of: 

(a) prescreening the image data with a first algorithm to find on e or 
more face candidate regions of the imago based on a comparison botwcon facial shap e 
models and facial probabilities assi^ e d to imago pixels within th e r e gio n , the first 
algorithm determining a plurality of face candidates utilizing a pattern matching 
technique that identifies image windows likely to contain faces based on color and 
shape information : and 

(b) operating on the face candidate regions candidates with a second 
algorithm using a pattern matching t e chnique to roprosont each face candidate region of 
the image and thereby confirm a facial presence in th e r e gion, whereby the combination 
of these algorithms provides higher performance in terms of d e t e ction levels than cither 
algorithm individuall y , the second algorithm processing the face candidates using a 
maximum a posteriori classifier to determine the presence of the face . 

47. (original) The computer program product as claimed in claim 46 
wherein the first algorithm operates more rapidly than the second algorithm. 

48. (currently amended) The m e thod computer program product as 
claimed in claim 46 wherein the first algorithm is substantially based on an algorithm 
denoted herein as the Wu algorithm and the second algorithm is substantially based on 
an algorithm denoted herein as the Schneiderman algorithm. 

49. (cancelled) 

50. (cancelled) 

51. (cancelled) 



52. (cancelled) 
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53. (new) The digital camera as claimed in claim 1 wherein the 
posterior probabiHty function classifier comprises a maximum a posteriori classifier. 



54. (new) The camera as claimed in claim 29 wherein the composition 
suggestions include moving the camera closer to the main subject. 



